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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-8, 15-17,19-23,25-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DiGiovanni et al. (5659644). 

Considering Claim 1 DiGiovanni discloses an optical transmission system having: 
an optical transmitter for transmitting light(See Col. 3 lines 51-53, Col. 5 lines 22-32, 
fig. 4 i.e. a light source(49) for transmitting light through a multimode fiber(51)); 
an excitation mechanism for exciting a predetermined mode in the incoherent light 
transmitted from the optical transmitter or the incoherent light transmitted from the 
optical transmitter via a multimode optical transmission line(See Col. 5 lines 22-32, fig. 
4 i.e. an excitation medium(40) for exciting the incoherent light transmitted from 
source(49) via a multimode fiber(51)); and a transmission mechanism for transmitting 
a predetermined mode in the incoherent light transmitted from the excitation mechanism 
via a multimode optical transmission line(See fig. 4 i.e. a transmission 
mechanism(46,62) for transmitting a predetermined signal(Ap) transmitted from 
the excitation mechanism(40) via a multimode fiber(36)). 

DiGiovanni does not explicitly disclose an optical transmitter for transmitting 
incoherent light. 
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However as explained in Col. 3 lines 51-53, Col. 5 lines 22-32,the light emitted 
from the light source(49) transmitted through a multimode fiber(51). Since a multimode 
fiber has a larger core diameter and light propagates in multiple different paths causing 
the light to spread out, the emitted light becomes incoherent light. Therefore it would 
have been obvious to one of ordinary skilled in the art to consider the light transmitted 
through the multimode fiber is incoherent light. 

Considering Claim 2 DiGiovanni discloses an optical transmission system having: 
an optical transmitter for transmitting light(See Col. 3 lines 51-53, fig. 4 i.e. 
spontaneous emission source(49) for transmitting incoherent light); an excitation 
mechanism for exciting a predetermined mode in the incoherent light transmitted from 
the optical transmitter or the incoherent light transmitted from the optical transmitter via 
a multimode optical transmission line(See Col. 5 lines 22-32, fig. 4 i.e. an excitation 
medium(40) for exciting the incoherent light transmitted from source(49) via a 
multimode fiber(51)); a transmission mechanism for transmitting a predetermined 
mode in the incoherent light transmitted from the excitation mechanism via a multimode 
optical transmission line(See fig. 4 i.e. a transmission mechanism(46,62) for 
transmitting a predetermined signal(Ap) transmitted from the excitation 
mechanism(40) via a multimode fiber(36)); 

DiGiovanni illustrates only the transmitting side of the system. He does not show 
in fig. 4 an optical receiver for receiving the incoherent light transmitted from the 
transmission mechanism or the incoherent light transmitted from the transmission 
mechanism via a multimode optical transmission line. 
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However, DiGiovanni shows in fig. 1 the light emitted from source(12) is 
processed in fiber amplifiers(30) and the processed optical signal is received by 
utilization device(14)(See fig. 1 , Col. 2 lines 45-48). Therefore it would have been 
obvious to one of ordinary skilled in the art to consider the utilization device(1 4) that 
receives the processed optical signal as an optical receiver. 

Further, DiGiovanni does not explicitly disclose an optical transmitter for 
transmitting incoherent light. 

However as explained in Col. 3 lines 51-53, Col. 5 lines 22-32,the light emitted 
from the light source(49) transmitted through a multimode fiber(51). Since a multimode 
fiber has a larger core diameter and light propagates in multiple different paths causing 
the light to spread out, the emitted light becomes incoherent light. Therefore it would 
have been obvious to one of ordinary skilled in the art to consider the light transmitted 
through the multimode fiber is incoherent light. 

Considering Claim 3 DiGiovanni discloses an optical transmission system having: 
an optical transmitter for transmitting light(See Col. 3 lines 51-53, fig. 4 i.e. 
spontaneous emission source(49) for transmitting incoherent light); an excitation 
mechanism for exciting a predetermined mode in the incoherent light transmitted from 
the optical transmitter or the incoherent light transmitted from the optical transmitter via 
a multimode optical transmission line(See Col. 5 lines 22-32, fig. 4 i.e. an excitation 
medium(40) for exciting the incoherent light transmitted from source(49) via a 
multimode fiber(51)); a multimode optical transmission line for transmitting the 
incoherent light transmitted from the excitation mechanism(See Col. 5 lines 22-32, fig. 
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4 i.e. a multimode fiber(36) for transmitting the incoherent light from the 
excitation medium(40)); and a transmission mechanism for transmitting a 
predetermined mode in the incoherent light transmitted from the excitation mechanism 
via the multimode optical transmission line(See fig. 4 i.e. a transmission 
mechanism(46,62) for transmitting a predetermined signal(Ap) transmitted from 
the excitation mechanism(40) via a multimode fiber(36)). 

DiGiovanni does not explicitly disclose an optical transmitter for transmitting 
incoherent light. 

However as explained in Col. 3 lines 51-53, Col. 5 lines 22-32,the light emitted 
from the light source(49) transmitted through a multimode fiber(51). Since a multimode 
fiber has a larger core diameter and light propagates in multiple different paths causing 
the light to spread out, the emitted light becomes incoherent light. Therefore it would 
have been obvious to one of ordinary skilled in the art to consider the light transmitted 
through the multimode fiber is incoherent light. 

Considering Claim 4 DiGiovanni discloses an optical transmission system having: 
an optical transmitter for transmitting light(See Col. 3 lines 51-53, fig. 4 i.e. 
spontaneous emission source(49) for transmitting incoherent light); an excitation 
mechanism for exciting a predetermined mode in the incoherent light transmitted from 
the optical transmitter or the incoherent light transmitted from the optical transmitter via 
a multimode optical transmission line(See Col. 5 lines 22-32, fig. 4 i.e. an excitation 
medium(40) for exciting the incoherent light transmitted from source(49) via a 
multimode fiber(51)); a multimode optical transmission line for transmitting the 
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incoherent light transmitted from the excitation mechanism(See Col. 5 lines 22-32, fig. 
4 i.e. a multimode fiber(36) for transmitting the incoherent light from the 
excitation medium(40)); a transmission mechanism for transmitting a predetermined 
mode in the incoherent light transmitted from the excitation mechanism via the 
multimode optical transmission line(See fig. 4 i.e. a transmission mechanism(46,62) 
for transmitting a predetermined signal(Ap) transmitted from the excitation 
mechanism(40) via a multimode fiber(36)). 

DiGiovanni illustrates only the transmitting side of the system. He does not show 
in fig. 4 an optical receiver for receiving the incoherent light transmitted from the 
transmission mechanism or the incoherent light transmitted from the transmission 
mechanism via a multimode optical transmission line. 

However, DiGiovanni shows in fig. 1 the light emitted from source(12) is 
processed in fiber amplifiers(30) and the processed optical signal is received by 
utilization device(14)(See fig. 1 , Col. 2 lines 45-48). Therefore it would have been 
obvious to one of ordinary skilled in the art to consider the utilization device(14) that 
receives the processed optical signal as an optical receiver. 

Further, DiGiovanni does not explicitly disclose an optical transmitter for 
transmitting incoherent light. 

However as explained in Col. 3 lines 51-53, Col. 5 lines 22-32,the light emitted 
from the light source(49) transmitted through a multimode fiber(51). Since a multimode 
fiber has a larger core diameter and light propagates in multiple different paths causing 
the light to spread out, the emitted light becomes incoherent light. Therefore it would 
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have been obvious to one of ordinary skilled in the art to consider the light transmitted 
through the multimode fiber is incoherent light. 

Considering Claim 3 DiGiovanni discloses an optical transmission system having: 
an optical transmitter for transmitting light(See Col. 3 lines 51-53, fig. 4 i.e. 
spontaneous emission source(49) for transmitting incoherent light); an excitation 
mechanism for exciting a predetermined mode in the incoherent light transmitted from 
the optical transmitter or the incoherent light transmitted from the optical transmitter via 
a multimode optical transmission line(See Col. 5 lines 22-32, fig. 4 i.e. an excitation 
medium(40) for exciting the incoherent light transmitted from source(49) via a 
multimode fiber(51)); a multimode optical transmission line for transmitting the 
incoherent light transmitted from the excitation mechanism(See Col. 5 lines 22-32, fig. 
4 i.e. a multimode fiber(36) for transmitting the incoherent light from the 
excitation medium(40)); and a transmission mechanism for transmitting a 
predetermined mode in the incoherent light transmitted from the excitation mechanism 
via the multimode optical transmission line(See fig. 4 i.e. a transmission 
mechanism(46,62) for transmitting a predetermined signal(Ap) transmitted from 
the excitation mechanism(40) via a multimode fiber(36)). 

DiGiovanni does not explicitly disclose an optical transmitter for transmitting 
incoherent light. 

However as explained in Col. 3 lines 51-53, Col. 5 lines 22-32,the light emitted 
from the light source(49) transmitted through a multimode fiber(51). Since a multimode 
fiber has a larger core diameter and light propagates in multiple different paths causing 
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the light to spread out, the emitted light becomes incoherent light. Therefore it would 
have been obvious to one of ordinary skilled in the art to consider the light transmitted 
through the multimode fiber is incoherent light. 

Considering Claim 5 DiGiovanni discloses the optical transmission system 
according to claim 1 or 3, wherein the optical transmitter has an incoherent light source 
and a optical modulator for modulating light emitted from the incoherent light source and 
outputting the modulated light as the incoherent light(See fig. 4 the optical 
transmitter(49) is an incoherent light source and the excitation mechanism(40) 
which is a fiber laser for modulating the incoherent light transmitted from the 
source(49)). 

Claim 6 is rejected for the same reason as in clam 5. 

Considering Claim 7 DiGiovanni discloses the optical transmission system 
according to claim 5, wherein the incoherent light source is an ASE light source(See 
Col. 5 lines 20-27 i.e. ASE light source). 

Claim 8 is rejected for the same reason as in clam 7. 

Considering Claim 15 DiGiovanni discloses the optical transmission system 
according to claim 1 or 3, wherein the predetermined mode is a base mode(Se Col. 5 
lines 24-33, fig. 4 i.e. Since Ad1 and Ad2 are the predetermined wavelengths that 
go to the excitation medium(40), the mode that Ad1 and Ad2 propagate can be 
considered as a base mode). 

Considering Claim 16 DiGiovanni discloses the optical transmission system 
according to claim 1 or 3, wherein a single-mode optical transmission line is used as the 
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excitation mechanism(See abstract,Col. 2 line 67-Col. 3 line 4, fig. 2 i.e. a single- 
mode fiber(43) used as a gain section in the excitation medium(40)). 

Considering Claim 17 DiGiovanni discloses the optical transmission system 
according to claim 16, wherein a single-mode optical fiber is used as the single-mode 
optical transmission line(See Col. 4 lines 20-24, fig. 2 i.e. a single-mode fiber(46) 
used as a transmission medium). 

Considering Claim 19 DiGiovanni discloses the optical transmission system 
according to claim 1 or 3, wherein the excitation mechanism includes a lens that 
transmits the incoherent light transmitted from the optical transmitter, a predetermined 
low-order mode in the incoherent light transmitted from the optical transmitter is 
condensed by the lens(See Col. 3 lines 15-21, fig. 2 i.e. a lens(47) is provided for 
condescending a predetermined mode for propagating(Adl) and for forwarding 
the condensed mode to the excitation medium(40)), and the resultant light is 
transmitted(See Col. 5 lines 25-27, fig. 2 i.e. an excitation medium(40) has a 
lens(47) for condensing optical signals transmitted from the optical source (49)). 

Considering Claim 20 DiGiovanni does not specifically disclose the optical 
transmission system according to claim 1 or 3, wherein the excitation mechanism 
includes a diaphragm having an aperture that passes the incoherent light transmitted 
from the optical transmitter, a predetermined low-order mode in the incoherent light 
transmitted from the optical transmitter is selected by the diaphragm, and the resultant 
light is transmitted. 
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However, as explained in fig. 12 and paragraph 40 of the current application the 
diaphragms are used to selectively pass optical signals transmitted from the source, 
"...the diaphragm includes a first diaphragm for passing the incoherent light transmitted 
from the optical transmitter and a second diaphragm for passing the incoherent light 
passed through the first diaphragm..." 

Similarly, DiGiovanni has two single mode fiber grating reflectors(42,44) in the 
excitation mechanism(40). The first grating reflector(42) for passing some of the optical 
light from the multimode fiber(51 ) and the second grating reflector(44) for passing the 
optical signals transmitted from the first grating reflector(42) and outputting a resulting 
(See Col. 2 line 67-Col. 3 line 9, fig. 2) . 

Therefore it would have been obvious to one of ordinary skilled in the art to 
consider the first and the second grating reflectors as diaphragm for passing light from 
the multimode fiber and outputting a resulting optical signal. 

Considering Claim 21 DiGiovanni discloses the optical transmission system 
according to claim 20, wherein the diaphragm includes a first diaphragm for passing the 
incoherent light transmitted from the optical transmitter and a second diaphragm for 
passing the incoherent light passed through the first diaphragm (See Col. 2 line 67-Col. 
3 line 9, fig. 2 i.e. the two grating reflectors(42,44) in the excitation 
mechanism(40). The first grating reflector(42) for passing the optical signals 
transmitted from the light source(49) and the second grating reflector(44) for 
passes the optical signals transmitted from the first grating reflector(42)). 
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Considering Claim 22 DiGiovanni discloses the optical transmission system 
according to claim 1 or 3, wherein a single-mode optical transmission line is used as the 
transmission mechanism (See Col. 4 lines 20-24, fig. 2 i.e. a single-mode fiber(46) 
used as a transmission medium). 

Considering Claim 23 DiGiovanni discloses the optical transmission system 
according to claim 22, wherein a single-mode optical fiber is used as the single-mode 
optical transmission line(See Col. 4 lines 20-24, fig. 2 i.e. a single-mode fiber(46) 
used as a single mode transmission medium). 

Considering Claim 25 DiGiovanni discloses the optical transmission system 
according to claim 1 or 3, wherein the transmission mechanism includes a lens that 
transmits the incoherent light transmitted from the excitation mechanism, a 
predetermined low-order mode in the incoherent light transmitted from the excitation 
mechanism is condensed by the lens, and the resultant light is transmitted(See Col. 5 
lines 25-27, fig. 4 i.e. an excitation medium(40) has a lens(47) for condensing 
optical signals transmitted from the optical source (49)). 

Claim 26 is rejected for the same reason as in claim 20. 

Claim 27 is rejected for the same reason as in claim 21 . 
3. Claims 9-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DiGiovanni et al. (5659644) in view of Shigematsu et al. (5,077,814). 

Considering Claim 9 DiGiovanni does not explicitly disclose the optical 
transmission system according to claim 3, wherein a graded-index optical transmission 
line is used as the multimode optical transmission line. 
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Shigematsu teaches the optical transmission system according to claim 3, 
wherein a graded-index optical transmission line is used as the multimode optical 
transmission line(See Col. 3 line 65- Col. 4 line 3, fig. 5 i.e. a graded-index optical 
transmission line(1F) is a multi-mode optical transmission line). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the invention of DiGiovanni, and have the transmission 
system to use a graded-index optical transmission line as a multimode optical 
transmission line, as taught by Shigematsu, thus providing an efficient transmission 
system by minimizing the mode dispersion in the multimode optical path and 
irregularities in the output power created due to the variation in the propagation delay of 
signals in multimode fiber using a graded index multimode fiber, as discussed by 
Shigematsu (col. 2 lines 47-55). 

Considering Claim 10 Shigematsu teaches the optical transmission system 
according to claim 9, wherein the graded-index optical transmission line takes the form 
of a graded-index multimode optical fiber having a core diameter of 40 urn or more and 
100 urn or less(See Col. 3 line 65- Col. 4 line 3, fig. 5 i.e. a graded index multimode 
fiber(IF) having a core diameter of 50um). 

Considering Claim 1 1 Shigematsu teaches The optical transmission system 
according to claim 9, wherein the graded-index optical transmission line takes the form 
of a graded-index multimode optical fiber having a core diameter of 50 urn or 62.5 
um(See Col. 3 line 65- Col. 4 line 3, fig. 5 i.e. a graded index multimode fiber(IF) 
having a core diameter of 50um). 
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Considering Claim 12 DiGiovanni does not specifically disclose the optical 
transmission system according to claim 3, wherein a step index optical transmission line 
is used as the multimode optical transmission line. 

Shigematsu teaches the optical transmission system according to claim 3, 
wherein a step index optical transmission line is used as the multimode optical 
transmission line(See Col. 5 lines 53-55 i.e. a step-index multimode optical fiber). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the invention of DiGiovanni, and have the transmission 
system to use a step index optical transmission line as a multimode optical transmission 
line, as taught by Shigematsu, thus providing an efficient transmission system for 
minimizing irregularity in the output power by controlling the spreading of light due to 
different propagation time in multimode fibers, as discussed by Shigematsu (col. 2 lines 
39-42). 

Considering Claim 13 Shigematsu teaches the optical transmission system 
according to claim 12, wherein the step index optical transmission line takes the form of 
a step index multimode optical fiber having a core diameter of 40 urn or more and 100 
urn or less(See Col. 5 lines 53-55 i.e. a step-index optical fiber having a core 
diameter of 50um). 

Considering Claim 14 Shigematsu teaches the optical transmission system 
according to claim 12, wherein the step index optical transmission line takes the form of 
a step index multimode optical fiber having a core diameter of 50 urn or 62.5 um(See 
Col. 5 lines 53-55 i.e. a step-index optical fiber having a core diameter of 50um). 
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4. Claims 18,24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DiGiovanni etal. (5659644) in view of Jordan etal. (4961618). 

Considering Claim 18 DiGiovanni does not specifically disclose the optical 
transmission system according to claim 16, wherein a single-mode planar lightwave 
circuit is used as the single-mode optical transmission line. 

Jordan teaches the optical transmission system according to claim 16, wherein a 
single-mode planar lightwave circuit is used as the single-mode optical transmission 
line(See abstract, fig. 1 i.e. a single mode planer waveguide used as a single mode 
transmission medium). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the invention of DiGiovanni, and have a single-mode 
planar light wave circuit to be used as the single-mode optical transmission line, as 
taught by Jordan, thus providing an efficient transmission system by using a planner 
light wave circuit for removing undesired light radiations, as discussed by Jordan (col. 1 
lines 29-31). 

Claim 24 is rejected for the same reason as in claim 18. 

Conclusions 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hibret A. Woldekidan whose telephone number is 
(571)270-5145. The examiner can normally be reached on 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Vanderpuye can be reached on 5712723078. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/H. A. W./ 

Examiner, Art Unit 2613 

/Kenneth N Vanderpuye/ 

Supervisory Patent Examiner, Art Unit 2613 



